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ANALYSEOS  F l NITOR YM 


K^E  STNERIANjE 


QVAS 

PRiESIDE 


IOANNE  Ivi  ES 


PHYSICES  ET  MATHESEOS  PROF.  P.  O. 


FACVLTATIS  PHILOSOPHI  CiE  h.  t.  DECANO 


PVBLICE  TVEBITVR 


Diebus 


OCTO BRIS  ANNI  MDCCLXIL 


FRIDERICVS  LVDOVIGVS  HELLER, 

Canfiadienjis. 

LAUREA  SECVNDiT  CANDIDATVS,  et  SERENISSIMI 

■  t-b STIPENDIARI VS.'  ■ 


Tubingce , 

Ttpis  IO.  AD.  SIGMVNDI. 


X 


I 


VIRO 

RERILLVSTRI  atque  EXCELLENTISSIMO 

DOMINO 

ERNESTO  HENRICO 

MYLIO, 

JVRIS  VTRIVSQVE  DOCTORI,  ET  SERENISSIMI  DOMINI 
DVCIS  A  LEGATIONiBVS  SECRETIORIBVS, 

rei.  rei.  , 

MiECENATI  ac  PATRONO  SVO 

STERNO  S VBMISSIONIS  AC  REVERENTIS  CVLTV 

MAXIME  SVSPICIENDO, 

SPECIMEN  HOC  ACADEMICVM 

EA,  QVA  PAR  EST,  A  NI  M I  D  E  VOTIO  NE  ,  D I C  A  RE , 

INSIMVLQVE 

SE,  SVAQVE  OMNIA  SVBMISSISSIME  COMMENDARE 

VOLVIT,  DEBVIT 

perillvstris  nominis 


Cultor  fabmilHillmiis, 

RESPONDENS. 


|  uom  hac  aeftate  Elementa  Anafyfeos  finitorum  K^fineriana  fatis  magna 
Auditorum  numero  explicabam  ,  accidit  fubinde,  ut  evolutio 
diftinfta  quorundam  problematum ,  &  ipfa  calculi  adminiftratio  nimiam 
horarum  feriem  infumeret ,  &  diutius  nos  teneret ,  quam  quidem  ab 
initio  nobis  erat  propofitum  r  confultum  duxi  ,  in  his  paginis  ea  uberius 
exponere,  quae  Celeberrimus  Ktfftnerus  fuccin&e,  ne  liber  ejus  in  nimiam 
molem  excrefceret,  &  breviter  exhibuit,  habebunt  ita  Honoratiffimi  Do¬ 
mini  Auditores  inftrumentum  quoddam  utile ,  quo  in  repetendis  praele¬ 
ctionibus  meis ,  &  fecandis  qui  in  profundiffime  confcripto  ifto  libello  ob¬ 
venire  folent  nodis  commode  uti  poffunt,  mihi  vero  idem  labor  inpo- 
flerum  inferviet,  fi  de  novo  iftius  Analyfeos  interpres  fuero,  ut  cum  di- 
fcenribus  quibus  haec  Ipecimina  ad  manus  funt ,  celerius  progredi  liceat. 


A  2 


Elementa 


4 


<§5f5  yy 

Elementa  Analyfeos  finitorum  Kaeftneriana 

§•  13- 

j-  =  i— a;  +  a;2 — a*34“a;4 — **  +  &c* 

I  —(—AT  1  1 

I  =  '  _L _ I  +  _L  -  -L  —  —  &c. 

*-f-£  X  X 1  *3  X *  r  *5 

Ergo 

J  —  X-j-X2,  —  -f-X+ —  AC5-f-&C.  =  _T —  T  ~f~  T  —  I  ~f~  I  —  &C. 

a:  a;2  a:3  a:4  a:5 

§•  98- 

4 

Sit  progreffio  geometrica 

a  ea  e2a  e%a  e*a  e*a, 

in  qua  terminus  primus  a,  &  exponens  e,  ha:c  feries  fi  per  exponen¬ 
tem  e  unitate  multtatum  i.  e.  per  e  —  i  multiplicetur,  produftum  erit 
e6 a  —  a,  adeoque  fi  e6 a  —  a  per  e  —  i  dividatur,  prodibit  iterum 
feries  a  ea  e2 a  eia  e*a  e 1  a  —  e6 a  — a 

e —  i 

§.  no. 

I  -  l_  +  _L  -  I  +  _L  -  J_  +  &c. 

5  <yt  J3  <y*  J,* 

_  '  * 

in  hac  ferie  exponens  eft  —  _8t  ea  abit  in  infinitum,  hinc  lumma  erit 

J 

*  :  i+_J  _  _ L_ 

3  y  i+y  '  ;  ; 

§.  163. 

In  Figura  4.  ubi  DF  fecat  lineam  BC,  notetur  interfe&io  litera  /,  & 
habebitur  ,  pofitis  denominationibus  K£ftnerian:s 

CE 


^Ti  satf 


CE  :  EB  =  CF  :  FI. 


^(r1— Ifc1)  :  ik  =  v/'(r’—±c1')  :  FI,  ergo 
FI  =  ik.  v/Yr3  —  ’  e3) 


DI  =  \c 


^(r3  — ^fc3) 

-  -IkvXr1 


'ic=) 


v^r3  —  ikz) 

CE  :  CB  —  CF:  CI 
v^r3— ifc3)  :  r  =  ^>3— ic1) 
CI  =  r\/'(y'1 . 


CI  hinc 


^3) 


S(r*  — ^3) 

CI  :  DI  =  CF  :  DG 

»V"(r»— jc3)  :  jc—  jksf(r=—  3c3)  =  ~  s 

v^(r3— |t3)  */•( r 3  — Ifc3) 

hinc  DG  —  jcy^(r»—  i-fc3)  — i.fcvYr3  —  ic3) 

r 


-v') 


&  DK  =  A/fr3  —  — ^c3) 

•r 

DK  =  cv^r3 —  fc3) —  — c3) 

2J- 

§•  i  £4. 

EC  :  BC  =  DG  .  DI 
4 v'"(4r3  —  fc3J  :  r—\b:  rb 

V1  (4r3  — fc3) 

EC  :  BE  —  DG:  GI 
Iv^r3 — fe3)  :  ±k  —  ±b:  hk 

2v/,(4»-3 — fe3) 

CC  —  G/  =  C/  =  |v/’(4r3 — i3)  —  M 

-  /  ..  . 

2v/,(4r3— fe3) 
A  3 


6  «KJ* 

BC  :  SE  =  I C  :  1F 

r  :  ife  =  >V(4 r2  —  b2)  —  hk  t  k'S(4tr'—h2)  — ■  fcfc*  J _ 

—  4J-  4!-v"'(4J-'- —  feT) 

DI+IF—DF=  rh  -f-  kVCir2— h2)  —  M* _ 

v/’(4»'1  — /r)  4r  4rv/’(4»,s — i5) 

£>F  =  frr»— fc-)&  -f  k^C^  —  h2)^2  —  ^) 

^rV'{^r2  —  fc2) 

^  i  '  V  >  *  T’ 

DF  =  hy"(qr-  —  fc-j  -f-  kv^fer2 —  fc2) 

4?“  ’ 

2DF  =  c  =  hS(v2  —  k2)  +  kv"Ur2  —  b2) 

~  *"  1 "  1,1  ,  ,  ■  » ■*  •- 1 1 

2.Y 

.  «  # 

§.  I7f. 

Ex  §§.  163.  164. 

£it  lb  =  fin.  &  v*(r*  — 162)  =  cofin.# 

■i£.  =  fin.  5  &  —  —  cofin.  j 

erit 

DF  =  finu  (tf-f-ji)  =  » 6  ✓»(>■»— ifeg)  -f  jkSCr*  —  jb*) 

r  '  .  ' 

^n.  (*  +■  j)  ==  fin.  a:  .  colin.  5  -f-  fin.  5  cof.  # 

§.  aoj. 

Elegans  occurrit  leduFtionis  fpecimen 
f  +  (ax  +  b)y+cx2  +  ex+f  =  +  ? +7^4"^  +<? 

&  fiet  operatione  ipfa  inftituta 


(t—cf 


/ 


•  * 


I 


'ytu, 


7 


4 


*a(a~*Xy.c)  1*  *  2^-c)M 
^  yi/  J  s  *a(fl-a)(e-e) 


#  (a-a)b  (y-  c ) 
»&a(b-fi)(y-c) 
fy(a-  a)2e 
tifrz(a-aXb-j3)cl 


*  (i— e)2  \ 

J  *  2 (y-cX<P-f) 

^a(a-cc)  (cp-/) 

*  (a-GL)b(i-e) 

*a(b-fi)  Qc-e) 
Hh  (b-fi)b  (y-c) 
#(a—a,yf 
►fr  2(a-cM-@)z 

*  (& — /3j2  c  ^ 


&  2($-e)((p  f)\  ^  ,  _ p 

*(a-*)b<jp-d  Zn^Pr, 

#  *(&-£)  ^«)f  ^  ' 

*it2(a-ct)(b-l3' 

*  {b—j3y  e ' 


:o 


/' 


;T 


§.  Z6Z« 


v^O  +  ^--9)  +  ^(z— V  —  9)  =  v^(4  +  z  f) 


Dem. 


Sit  i/1 —  3  =»  #,  erit 

v^z  -f-  .v)  -f-  v^z — tfj  =  quantitati  fummandsg 
ponatur  ^(z^*)  =  ^  &  v^z — x)^z 


ergo 

^  x  •=  j1 

11 

v—\ 

* 

1 

' - ' 

V 

2  —  X  =  £* 

v^(z  *b  xl  =2 

H 

OQ 

+ 

M 

II 

v^(4  —  x2)  = 

4  +  3^7 

3^(4*  3 )=*zzy 

4/’(4^  zv^7)  =s=  31  ergo  fumma  iftarum  quantitatum  imaginariarum 
eft  realis,  &  produdum  1  ^  v"  (zHh  3)  X  1  V\z  — *  v*- —  3)  =* 
t  *  tT(4*  zv^)  v^7  pariter  re  ale: 


. 


/ 


§.  310. 


$  \a* 

$.  310. 

Sit  a;™,  &  a;  abeat  in  at -f- e,  erit 

m  m  m — i 

(x  +  e)  =  x  +  mex  +  w  .  m  —  i 

I  I  „  3 

Si  prior  feries  ab  hac  fiibtrahatur,  habebitur 

m  m  m-— «I  3  m — f  g  m 

(*HhO  — x  — mex  *  —  i  e  a;  — i,m — ze  x 


*  m 

e  x 


% 


l  I  ♦  3 

abeat  iterum  x  in  (x-j-e)  erit 


m 


m • — i 


m  —  9 


(x*j-e) 

V 

=  a: 

+  m —  1 . 

i 

ex 

+ 

m  -—•2 

m  —  2 

m  — 

-*} 

(*+ <0 

=  a; 

m  —  z 

1 

e# 

+ 

m  —  3 

m  —  3 

m- 

—4 

(*+ 0 

=  X 

*  p' 

"f*  iw~  3 

e* 

*|L* 

/ 

&C. 

t 

&c. 

&c. 

m- 

— 1  m- 

“I 

3 

(me)  (at  -f-  e) 

=  mex 

—  1 . 1 

e  a: 

1,3.} 


3  m 

i.m — z  e  x 


1,2. 


I  ,  3 


2  m  —  A 


2  m-— j« 


I,  3  j 


^  5  m- 

+  — 2  e  a: 


1.3 


f 


/i  '*  2  m — 2  3  ni— jj 

m.m—i  e  (x  +  e)  ==  m.m—t,  e  x  +  m.m—i.m—zex 

1  4  *  1,3  1.3 

_  *  ,  5  m-}  4  m-4j 

i.m  2 e  (x-f-e)  -.r.m — 2  e  x  — i.m — 3  e  # 

1*2*3  » 

1  • 3  •  3  1.2.3 

4  m— 4  4  m — 4 

w.w  — 1  .CT— Z.w— -j  e  (y-l-e)  _  , .  ra_2.m— 3  e  at 

1,2. 3. 4  - 


Subtrahatur  haec  feries  k  prima  differentiali ,  erit 


*♦»  -S.4 


$  m — -3  .  4  ra— “4 

^  m  .  m  —  i-tn  —  2  ex  -f-  m.m  — ■  1  *m  —  2 .  m  — •  3  ex 


2,2 


♦  ? 


1  ♦  * •  ?  *4 


+ 


m  .  j#  * —  1 .  m  —  2  •  m  —  3  e  x 
1 ♦ a . 5  .4 


4  m— 4  ma 

-f-  =  1  feries  differ. 


5  m- 

1  ' 

~4 

4  m ' — >£ 

+  m — i.m  —  2.w* — 3  e  ■** 

-f-  722  —  i  >m  — •  2  .  m  —  3«W2— 4  e  a: 

1 . 2.  ? 

i  ♦ 2,5 . 4 

5  m —  5  . 

4  m' — 6 

+  m  —  2.m  —  3*^  —  4  e  * 

-f-  w*  —  2»m — 3  «m — 4.7»  — 

-fex 

1.2.5 

1.2. 5.4 

5  m  -—6 

4  m — 7 

-f-m —  3-w — 4 — f  e  a; 

-f-  m —  3. 02 4.W — /.m— 

■6  e  x 

1.2.5 

I  . 3.5. 4 

* 

r 

4  m — 4 

+  w.m  — 1.772 —  2.  m  —  3 

e  a: 

1.3.5 

4  m — 4  *  m — £ 

— 1 . m  —  2. m — 3  e  x  -f-  m.m — i.m — 2 4  e  x 

I  »2.2  I  .  3.J 

5  m-j  6  m-6 

— 2 .m — 3 *m — 4  e  x  -j-m.m—i.m — z.m — 3.772 — 4.772— f  e  x 

*  .  *  2,  5  1.2. 2.5.5 


B 


w.j» 


IO 


m  .  m 


2  m 

i  .  e  x 


2 


'M 

+  m  .  m  —  i  .  m 


j 


%  m  —  5 

2  .  ex 


i . 


m- — 2 


2  m — 2 


m  .m  —  i  *  e  (x  +  e)  ~m.m  —  r.  e  x 


abeat  denuo 

5  m — 5 

+  m.  m — i  .m — 2  e  x 


3  m — 5 

(ra  .  7?  —  i .  ro  —  2)  f 


sg» 


5  m  — 3 

772  .  772  —  I  .  m  —  26  A7 


4  m — 4 

7^ . 772 — 1.772 — '2.m — 3  6  (x-j-e) 


1  ♦  3 

4  m — 4 

772  .  772 —  I  •  772 — 2 .772  —  3  6  (tf+0 


\ 


2.2 


3  m — 3 

772  .  772  — I  .  772 — K  ^  +772.772 -  F  .  777 - 2.772 - gj  4  m 

Ye  x 


1,1 

+  772.772  - I  .  772 - 2.772  —  3  [ 


fiat  =  X  +  6 


772  .  772 

772  .  772 


772  .  772 


3  m - 3 

—  1.772  —  2  e  (a:  +  e )  = 

4  m  . —  4 

—  1.772  —  2  ♦  772  —  3  6  (*  +  e 


m« — 4 

1  .  772  -  2.772  —  3  e*(tf+e)  == 


1 . 2 


3  m 

.772  .  —  I  .  772  —  2  e  # 


~  3 


1 .  2 


4  m — 4 

772  .  772  —  1  .  772  — 2.772 —  3  *  * 


i 


( 


,W, 


II 


+ 


m.m—i.m — 2.»?  —  ?"! '4  m —*  ± 

>ex  t  =  2da  feries  dinerentiahs 


i.  ? 


-\-m  .m  —  i .  m — 2.  m—i 


<■' "  ■■■■■■ 


i 


.‘S 

x  in  x  -f-  e 


2  ♦  2 


^  s-4  ;  • 

|  O  • 


\  v. 


'.^bu.  l  -)0£  j 

r.;.. ;  >  < 


p 


a 


fK 

W  C 


i 


.  ^  * 
C‘~ 

r 

r* 

V 

r 


7-0  .4  m^7*  i.  !  *  m — * 

-f-  tu  *  « —  t  .  m—z .771  —  3.  e  x  4"  771.77? — i.m— * z!.m — 4  e  x 


1 . » 


1  •  2 « 3 , 


4.  m—  4 


5”  nt 


5  4*  C'  *'  ? 

h g go . < 

j  v*  v 

:V-0£ 

\l*2 

v-  ■•  •  *  r 

r  1 

4  m— 4 

j  &  *'  %  <fc*  ' 
i  A  r*  c  ^  r 

771 ,  771 - I  .  777  - 2.771 - 

3  e  x 

+ 

771 . 771 — *I.  m - 2.771 

■  \jp 

i.J 

v  f-y  f  f 

4  m 

—4 

yk  r  /  o.  I  v  * 

i  l-  -  : 

m.m —  1 .771 — 2. 771 — 

3  e  x* 

+ 

771.771 — 1 .771 — 2.771- 

5  m— -  5 


5  m— % 


2  .2 
"T— 


2.2 


„  ,r\ 


I ,  I 

por 


VT 

*ic  Hif  I 


feries  stia  differentialis. 

’  X  'r 


•  t  ■  •  *  •■•  <0 

\  ’  '  r  s. 


O  6  V 


f'  ..  /“» 

*.  /  i  (-  s  ,1  >. 


f  ;i*  > 


*  V 


!  OCt  O  *  V  V 

:  \  I.  v 


r* 


4  m— 4 

+  —  1  .  m  —  z  .  m  —  3  e  x 

'  ’  |  .  ,  f  >  .  j  *i  lT**  -  1  :■  S  ti  f  «* 

4  m — 4 

771  .?h  — 1  .  77?  ■ —  2  .  m  —  3  ex 

4  m — *4 

771  «  777  - 1  .771  —  2 . 771 -  3  e  X 


Irt 

•  ** 


V  1 


— rr- 


&c. 


feries  4ta  differentiatos. 


l  7 


*  / ,  «  .  .  wv  i 


4;  --  a 

4  * 


E  2 


Applicemus  hanc  theoriam  ad  numeros  fcqucntcs 

>  .  ■  '  '•  ilh  •»  ..  . . .  ' 


Diff.  2. 

Diff 
111283 
11128)' 
111287 
31 1289 

■ 

•  Quadrat. 
3095920881 

3096032164 

3096143449 

3096254736 

3096366025 

Radices. 

55641 

55642 

556  45 
55644 

f  5  645 

•  *  f,  ,  f*'.  •> 

2 

2 

2 

'  7 

Differ.  2. 

<'  ^  • 

Differ,  i.j 

% 

Quadrat. 

w  •  I 

Radices 

5f^4i 

ff643 

51641 

,  8 
2.22  =  8 

2225*68 

222)76 

^  -V  "  -•  ft<  »  ***  *  'i  ••  4  41 

A  A  /%  /*  O  A 

309)920881 

3096143449 

3096366o2f 

8 

222)54 

f*  4  A 

3096)88609 

II647 

i 

2225*92 

1  3096811201 

55649 

>  *A  A  .  m  »yar  .  t>; 

v  ->  £  - 

'-.V  J»  *  t*K-  *J* 

.}  .  i.  ..  .i  .  •  '  k\*  1.3 

» Hr  &  3  ; 

t  *  ■  ^ 

Differ.  2. 

Differ.  1. 

Quadrat. 

Radices 

18 

333811 

3095920881 

55641 

3096254736 

55644 

2.3J  =  18 

333873 

3096188609 

11647 

18 

333391 

3096922500 

51650 

333909 

3097256409 

18653 

Differ.  2. 

*  •  i1  = 


fo 

1° 

1° 


Differ,  i. 

116435 

f  j648j- 

116135 

H658I 


Quadrat. 

3055-920881 
3096477316 
3097033801 
3097f90336 
3098 14^92 « 


Radices 
II641 
II646 
II651 
f  1656 

ll66i 


Diff  4« 

Diff  3® 

f  Diff  2« 

Diff  i« 

' 

48 

108 

110 

«f 

1.3  24 

194 

i7f 

369 

1.2. 3.4=  24 

132 

302 

434 

671 

IlOf 

24 

1  ' 

k 

S90 

i6jf 

Biquadrat. 

16 

8i 

2f6 

625 
1296 
2401 
40  96 


1% 


Radices 

2 

3 

4 
f 
6 

7 

8 


Diff  4. 

384 

24 . 24  = 

384 

384 

Diff.  4. 

1944 

24 . 34  =  1544 

1944 


Diff  3. 

Diff  2.  i 

Diff  1. 

960 

800  j 

240 

1344 

1760  1 

1040 

1728 

3104  - 

2800  1 

4832  | 

f5>of 

2112 

6944 

10736 

17680 

i  .  ~  ■  ■» 

Diff  3. 

I  Diff  2. 

Diff  1 . 

4212 

I  2862 

609 

615*6 

7074 

•  347 1 

8100 

13230 

ioj’45’ 

21330 

2377f 

10044 

31374 

4Pof 

76479 

Biquadrat 
r  16 
256 
1296 
4096 
10000 
20736 
384*6 

Biquadrat 

16 

6  2f 

4096 

14641 

384*6 

8^21 

1 60000 


J  Radices 

I  4 

i  6 

8 

10 
12 

*4 

Radices. 

2 

f 

8 

I I 

J4 

l7 

20 


Diff.  4. 

I5OOO 

24.f4=  irooo 

IfCOO 

'  r  *  •  V. 


Diff  3. 

Diff  2. 

Diff.  1. 

Biquadrat 

28fOO 

IS9SO 

238f 

16 

43foo 

444  fo 

i833; 

62785 

240 1 
20736 

58foo 

879fo 

15-0735- 

83521 

73foo 

146450 

297 I8f 

234256 

219950 

f  1 7 f  3  f 

53144 
1048576  j 

B  3 


Radices 

2 

7 

!2  , 

l7 

22 

27 
32 


Diff 


I 


1+ 


Diff  3. 


i  >  z  » J  ■ 


6 

6| 

6 


Diff.  2. 

2442 

2448 

24f4 

2460 


Diff.  n  j 

49 f 7*7 
498169 
f 006 17 
f 03071 


Cubi 

669 1  Hl6 
67419 143 
67917312 
6 841 79 29 
68921000 


j  $0fS3i  1654265-31 


Radices 

40^ 

407 

408 

409 

410 

14“ 


Diff  3. 


6.2*  = 


48 

48 

48 


Diff.  2.  T  Diff  1. 


9 79* 
9840 

9888 

9936 


993896 

1003688 

ioi3f2S 

ioj3416 

i0333f2 


Cubi  I  Radices 
06923416 I 406 
67917312  408 
68921000  410 
699 34f 2 8  412 
70937944  414 
71991296 [416 


6.3* 


Diff 

162 
I  62 
I  62 


22086 

22248 

22410 

22J72 


Diff. 


1. 


14^45-13 
ifi6f99 
1 f 38S47 
i  I f 6 1257 

1*83829 


Cubi 
66923416 
684 1 79 29 

69934P8 

7*47337* 

73034632 

74618461 


Radices; 

406 

409 

412 

41  r 

418 

421 


6.4*  = 


384I 


I997f84 
39744  1 2036944 
4012$  »2076688 
2116816 


Cubi 

66923416 

68921000 

709 * 7944 

73034632 

7PP448 


Radices 

406 

410 

414 

418 

422 


§§  80 


\ 


If 


§§.  8o.  &  feqq.  aliquot  problemata  utilia  adjiciam.  '  \ 

Probi. 

Datis  quatuor  numerorum  in  progreffione  arithmetica  fumma  a ,  &  cuborum  eo¬ 
rundem  fumma  b ,  invenire  ipfos  numeros- 

Sol. 

Sit  x  terminus  primus,  &  j  fecundus,  &  erunt  termini  x;  j ;  \a  —  «' 
ia —  x.  &  ex  natura  progreflionis  arithmeticae  efl  2 a  ~  *  y  — 
eigo  33 ’  =  ia  +  x  hinc  progreffio  fiet  x;_a_j- ix;  a—x;  a  —  ax  vel  x ; 

?x>  \a  —  X*  Jam  fumma  cuborum  horum  termino¬ 
rum  debet  effe  =  b . 


1«"’  +  TS^X  +  TV^J  + 


■5  1 


”57  w  V  1  "i 

| 


17 


a: 


T  6-^1 

a;2  —  -f 

x  =  +  VV48  b —  3as 

\  8oa 


j  ax2 

— 

ax2 

— 

=  b 

3b 

sa 

b  — 

ga3\ 

2  7 
a:3 


) 


Probi. 

Cognitis  progreffionls  arithmetica  fumma  terminorum  a  ^  fumma  cuborum  eo - 
rundem  b  ■>  &  numero  terminorum  c ,  invenire  ipfos  numeros 

Sol. 

In  ferie  arithmetica  fequente  ,  ubi^eft  terminus  primus  &  d  differentia 

A\  A-j-d;  A  +  3^;  ^  +  4 A  +  6d  =  a 

d+  id  -f-  -f-  4^  +  fi  +  6d  —  a  —  7  vi  >,  s  ‘  1 

d(i  -f-  2  +  3  4  4  +  f  4~  6)  —a-r-jA 


Cum 


♦  C\ 


i  6 


Cum  dara  fit  fumma  progrelfionis  arithmeticae  =  &  numerus  termi¬ 

norum  fit  —  c,  vocemus  c  —  i  =  n ,  &  primum  terminum  =  x 

vel  a  —  (w  -f-  ])x  =  d 

i-f-z-f-3-h- •  •  *  ^ 


<3 


CX 


I  ♦  2  •  3  •  •  •  “■f""  w 

jam  vero  i  +  . . w  ==  w  dh  1 .  a  §.  90. 


hinc  formula  pro  invenienda  differentia  d  abit  in  fequentem  a— (nxfy  \)x 

(nn^n) :  z 


v 


■—  ia 


2JL )  ergo  progreflio  habebit  formam  fequentem 


172  n  n 

n — i\x  4*  ia  ;  /« — 4\*’ aVfn — 6\x^  6a  ;  f  n — 8\*Hh  8# 

\  «  y  \  n  )  n2*fan 


XiC~) 


Jam  ex  forma  apparet,  feriem  effe  arithmeticam,  quia  quilibet  terminus 
bis  fiimtus  aequi  valet  fuis  duobus  utrinque  pofitis  vicinis  v.  g. 


( 


(n— 4)a*  4a 


n 


n2*frn 


\  X  z  =  fn — i\x  ^  ia  fn — &\x  dr1  && 

)  '  n2*bn  ^  n  J  n2 


Deinde  quicunque  fit  terminorum  numerus  ,  fumma  femper  efl  =  a , 
namque  polito  c  =  4  adeoque  n  "  3 ,  qua  ruor  termini  faciunt  fummama 
quia  terminorum  aequaliter  ab  extremis  difiantium  membra  x  continentia 
fefe  deftruunr ,  inde  etiam  fequitur  fi  ad  cubos  horum  terminorum  con¬ 
ficiendos  progrediamur,  fummam  omnium  ubi  x 3  evanefcere. 

Cubi. 


* 


72 — 2VA;3  Hh  *(n — 2)a  iax2  ^  3(72 — 2)4^3 2 x  8^5 


Q~) 


n  '  n2{n2^n)  n{n2  >i*n)2  (n2^n)1 


c 


72— 4Y*3  Hh  3(w — 4) 2  4^ 2  30*—' 4)i6a*x  Hh  640*  1 


71 


722(723^«) 


«C»1  ^  72)2 


(ii2  ^  w) 


Jam  in  fummandis  his  terminis  negligamus  eos,  ubi  x 3  occurrit,  &  fum¬ 
ma  cuborum  fequentem  aequationem  producet. 


2(72— 2) 1 


i(H— 2)2  -f  4(«— 4) 2  -j-  6(b— 6)*  4-  8(H— 8)3  4-  io(»--io)8 &G- in  -f- 

A(n-2)  -h  i6(n- 4)+  36(»-6)  +  S4C«— 8)  +  8  &c.  in  3a>x 

»(»*  -J-»)1  * 


^  <j4.  "I1"  2  I  £5  -{—  fI2  ^  ^  “  & 

(n2  •+■«)’  .  -  #  < 

Quae  aequatio  cum  iit  quadrarica,  facile  ex  ea  invenietur  valor  primi  ter¬ 
mini  x 

*  fcilicet 

^  4-  4(b  —  2)  +  i6(n— 4)  +  36(a  — 0  +  <4(b— 8)  +  &c'  ln  ax  __ 
2(„_2)--  -f-  4  'b— 4)5  +  6(b— 6)'-  4-  &c,  in  (b  -f- 1) 

4_  g4  -j- 1 1  <S  4-  pa  4-  &c.)in  —  Ia1 _ 

a(»-^*4-4(»— 4)*+6(»— +  &c'  in  (»+  i  )* 
b  (n2  .  -f- ») _ _ _ _ 

4h  a(» — ^)2+-  4(w — 4)a"h^(w — ^)1  4"  m 

Exempl 

Quaeruntur  fex  numeri  in  progreffione  arithmetica?  quorum  iumma  fit 
%  i ,  fumma  cuborum  441.  Hic  itaque  a  =  21  ?  &  &  —  44 1  >  c  ^  J 
unde  ?2  —  f.  hinc  primum  membrum  rationale 


(4 .  9  +  1 6 •  I  +  3 6 .  —  1  -f  6 4.  — 34-100*~f)  111  ^  VL-vel 
(2  «9  +  4*  i  +  1  4*"  8  .'5  +  10 •  2f)  *n  ^ 


fT*+ 16  —  36  —  192  —  fOQ)  in^r  -  — 700*-  - 

<i8  +  4  +  6T7*+^o)  in6  3foX  6 

unde  (J)A  =  ^  conficiet  primum  membrorum?  quae 
cali  funt.  • 


-i  vel  ? 

_  2  z 

fub  vinculo  radi- 


C 


Quoad 


IS 


Qig* 

Quoad  alterum  membrum,  quod  fub  vinculo  eft,  habemus 
(8  +  64+2i6+p2+iooo)X  —  4f«  t=  —  264600  =  —  21 
(2. 2  + 4*  1  +6. 1 4"  8«  9  +  io,2f)  X  36  12600 

Tertium  membrum  quod  fub  vinculo  eft 

441  X  2f  x  30 _ 3  3Q7f°  ^  lf# 

(18  Hb  4 Hh  ^  dh  7^  +  2fo)  x  6 3  3^0^63 

hinc  totum  membrum  irrationale  erit  —  21  +  if)  =*  I 

Ergo  terminus  extremus  major  \  +  -*  =  6  &  minor  J  —  |  =  1  diffe¬ 
rentia  f  divifa  per  n  =  f  eft  differentia  progreffionis  unde  numeri  1 .2* 

3-4^f*6 

2.  Exempl. 

Quaeruntur  numeri  novem  in  progreftione  arithmetica  quorum  fumma 
=  39  &  fumma  cuborum  =  9274  ergo  a  =  b  ==  927i  >  w  =  8 

Membrum  rationale  erit 

(4.6^i6.4^3^2ff,^4*o^ioo.^ — 2^144* — 4+196*— 6Hb2f6. — 8)  X' — 3# 
(2. 36  4*1 4. 16^6.4^8.0^  10 44*12.164*  14. 36  16 . 64)  x  9 

quod  valet  —  3840  X  —  3 j  _ _ _  7488Q  —  4| 

(724-64+24^40^192+104+1024)  X9  =  17280 
unde  (44) 1  =  Q9  sft  primum  membrum  fub  vinculo. 

Secundum  membrum  fub  vinculo  fiet 
(8+  64  +  2 1 6  +!f  12^1 000 *&  1 728+ 2744 409Q  X  —  S°7 
~~  3920  x  81  7“ 

' — *  f  2f  d>  f  l6  ::==  33y 

+5-7  5*  20 

Tertium  fub  vinculo  membrum 

64  X  9274  X  72  .  .  .  ' 

— — — — -  <=  19'  Hinc  erit  integrum  membrum  irrationale 

1920  X  1 17  H  & 

—  33f  -f-  I9tt)  =  A 

Vnde 


* . .  r  a.’  r  ,  4  . 

Vnde  extremi  progreffionis  termini  erunt  major  —  4}  *f<  2;  minor  =  4< 

—  2 ,  horum  ergo  differentia  4  dividatur  per  g ,  quotiens  \  erit  differen¬ 
tia  progreffionis,  adeoque  numeri 

Hi  J7  5  20;  23;  26;  29;  32;  3f ;  38 

6  6  6  6~  6  6*  6*  Z  *6 

v.  '  .  ...  -  *  e  •  •  *  '  '  .  ‘  ■  •  fi 

§.  IOf. 

Invenire  quinque  numeros  in  progrejfione  geometrica ,  quorum  fumma  fit  s 
&  fumma  quadratorum  =  b 

Sol. 

Sint  numeri  x\  xy;  xyzyxy* ;  xy*,  erit  itaque 
a  =  =  ^(i  —  3*) 

1  — 31 

l  .=  jc3Ci  HF’3'2  «fi  -=  —  unde 

1  — W 

i  =  (ZtWfinJ)  ci  =z,&ti=  — 

aa  (r — ^5)(i^)  aa  a  iijz 

j1jnc  772  _  22.  2  20Z2  -f-  1024  _  1  ^  iozzt^  fZ* 


n  2  ioz  Hh  ioz*  *i<2z*  f^io zz*frz* 

mz*  4*  10 mz2  fm  =  fnz +  *fi  io»22  Hh  «  feu 

=  io(w  —  n)z%  — » 

. .  .  -  -  -  -  —  \ 

f»  —  m 

zz  =  <>{m — n)  ^ —  Gmn ^  f 72 2 ) 


,  ergo 


fn  — m 


§•  64* 


da  te  perimetri ,  fintqke  duo  viatores  eodem  tempore  ex  eodem  peri - 
wrtn  /oco  A  x>er/«5  eflwto  plagam  egredientes ,  infulam  datis  celeritatibus 

C  2 


eir - 


\ 


vu  rsH* 


2.5 

,  fitque  celeritas  t  ful™Z ' 

Incum  concurfusB,  numerum  dierum  itineris ,  itemque  quoues  pu  ,  i  r 
fieZi  infula  circumeunda  fit ,  donec  fe  invicem  affequantur. 

Solado. 

Sit  celeritas  tardioris  =  c ;  Perimeter  infulae  =  P 
„  ^  ^  celeribris  =  C;  numerus  dierum  itineris  =  X 

totum  iter  tardioris  =  v 

Quoniam  celeritates  dantur  per  fpatia  eodem  tempore 
&  ner  itinera  diurna  exhiberi  poffunt,  differentia  itinerum  diurnorum 

fxpSIrpe,  C  —  n  Porro  quia 

rem  nunquam  affequitur,  ex  natura  problematis,  nempe  pei Jjondu 

nem  viae  in  fe  redeuntis  intelliguur  quod  Pracr^e"\^xcC£^ 
ceffu  tardiorem  a  tergo  tandem  ht  affecuturus ,  fimul  a-  exceitus  ceienta 
tum  feu  itinerum  diurnorum  aliquoties  repetitus  totam  infulae  perime- 

tnrm  erteqnaveri, ,  eo  enim  ^intervallo  Q*  fub  Initinm  — 
celerior  a  tardiore  diftare  concipiendus  eft.  j?  b  QSoniam  l&mt 

celeritate  manente  eadem  fpatia  funt  temporibus  proportionalia;  erit  dif¬ 
ferentia  itinerum  diurnorum  i.  e.fpatwm ,  quod  celerior pr£  tardtore  uno  die  lu¬ 
cratur  ,  ad  fpatium  quod  toto  tempore  qutfito  lucrandum  eft  >  ut  tempus  umm 
diei  ad  tempus  quffitum,  quo  celerior  tardiorem  affequitur 

eft  adeo  C  —  c  :  p  =  i  i  X  vel 

*  =  P_ 

C—c  . 

Cum  praeterea  fit  tempus  unius *  diei  ad  totum  tempus  qu&fitum  ut  iter  diurnum 
tardioris  ad  totum  iter  d  tardiore  in  tempore  qutejito  conficiendum  p  ent 

i  :  X  =  c  :  v 


I  *  p 

& 

i)  = 


=  c  :  V 


cp 


C« 


21 


In  qua  expreflione  cum  p  denotet  perimetrum  infulse  feu  unam  cir- 

•  #  #  P 

cuitionem ,  ejus  coefficiens 


c 

indicabit  numerum  circuitionum  a  tar- 


*  i  = 


C— c 

*diore  faftarum ,  cui  fi  addatur  unitas ,  prodibit  -  c 

C — c  (J - Q 

numero  circuituum  a  celeriori  fadlorum.  Tandem  fi  in  cafibus  fpecialibus 

c 

(jzzrc  aequivalet  numero  integro ,  manifeftum  eft,  tum  locum  concurfus 
contingere  in  ipfo  loco  egreflus  A,  feu  efle  diftantiam  AB  =  o,  fi  vero 

C 

— -  eit  numerus  fractus ,  divifione  actu  inftituta,  fraflio  refidua  exprimet 

rationem  ,  quam  habet  ultima  circuitio  non  abfolUta  ad  unam  circuitio¬ 
nem  integram ,  i.  e.  dabit  rationem  quam  habet  loci  concurfus  B  a  loco 
egreflus  A  diftantia  AB  ad  integram  perimetrum  A BF A. 

L 

Sit  p  30  milliar.  C=  1  f ;  c  =  10,  erit*  =  6,  &  numerus  circui¬ 
tionum  a  tardiore  fadarum  =  2/  Cadit  ergo  B  in  A,  &z  ABt=o. 

Sit  p  —  30  j  C  =  16  j  c  =  105  erit  x  =  &  numerus  circui¬ 

tionum  a  tardiore  fadarum  =  if,  hinc  AB  =  20  milliar* 


$.  i?o. 


Probi, 


Invenire  duos  numeros  x  &z  y  hujus  naturae  ut  x ^  = 

Solut, 

Ponatur  az  =  x  &  31  =  bz  ?  &  erit 

,  /  /L 

(az)  =  (bz) 


x 


b  b  a  a 
a  z  ■=.  b  z 


s 


a  a — b 
b  z 


b  a — b  b:a  —  h 

;  a  —  z  ;  g 

a  :  a  — 


c  3 


fi 


N&/, 


2  2 


fit  a  —  &  =  &  erit  2 


0 — m:m 


a 


(a —  m) 


a  :  m 


r.  .  a  —  i  a 

fi  m  =  1  >  erit  z  a  -  —  a 


,  jx  a 

(a — 1)  a(a — 1) 


adeoque  az 


=(•-) 


a 


&  bz 


,  v  1 

— 1 J 


w 

fit  ]a — 1  =n}  &  hae  duae  quantitates  az  &bz  erunt 

Exempl. 

fit  w  =  -i  >  erit  x  =  ^3  &  5  =*  3*« 

ergo  debet  efle 
VV?  3 

(v^a)  =  (v'1 27)  ,  &  progrediendo  ad  logarithmos  (v^7) 

=  (V 3)  |  l  27 

0^7)  i  l  3  =  (^3)  1  l  3 
^27  ==■  3^3 

fit  «  =  3,  &  erit  *  =  (fj3  &  y  =  (f)* 


vel  a:  =  ££  &  31  =  ergo 

.  2  {  6  :  8  I  6  4*2  7 

<#)  =  (Vt6) 

Vi4  (ih  —  ib)  =  4y  (4/4  —  4/3) 

(4—* 3)  =  4jV  (4  -  *3) 


3$ 


,W 

fit  n  =  2 ,  erit  x  —  (4)1  &  y  =  (|lr 
vel  x  =  £  &  y  —  */ ,  ergo  (f)17!S  =  (V)914  vel  (|)47  =  (Y)'* 
&  27  (2/3 — 2/2)  =  ig  (3/3 — 3/2)  vel  2.27  =  3.18, 

Sit  at  =  2,  &  31  =  4  erit  24  =  4* 

§.  72  f.  . 

s  =  ax  —  #a:2  4*  ca:*  —  d*4  4*  ex'  —  &c. 
ponatur  x  =  y  =  y  ^yz^yi  4<  3>4  i-  Hh  &c. 

5  =  #<y  4<  0<y2  Hh  4*  d<)4  4<  09* 

—  frya — zby 5 — 3iy4 

►p  C513  4"'  3C54 
—  dy* 

p  '  1  '  ■■•  >  •.  I  1  1  * 

s  =  ay  —  (B—a)y2  *  {c-zb-b  a)y*  —  (<J_3c.fr  36— 0)3,*  &c. 

fit<v=i&;y  =  ij  erit  • 

5  .=  a  — *  b  Hh  c  —  e  —  f  &c. 
s  =  a  —  (J) — a)  4<  c  — zb  ' — »  (d — •  30^36 — a) 

2  4  8  16 

Ex. 

1  —  4  >{<  9  —  16  »5»  2;  —  36  &c. 

3  f  7  9 

222 

1 

Ergo  s  —  \  —  |  *  f  =  0 
i  —  2  3  —  4  -f-  f  — 6 

I  I 

* 

ergo  s  =  \  —  i  =  J 

§•  13. 

•  '  ’  '  '  > 


4 


*@vi 5  >a£  CJig* 

§.  13 


I  —  X  —  I  *  X  4  X2  *  X3  *  X*  tf  A'5  ijp  X6  &C. 

I  "  J  ; 

f—~x'=-  (i4A-)(i4A5)(i4<A4)(i>f<A'8/)(I>i|*,'1.}4  ’n  in^n- 
I  =  (j— &c.  ininfin. 
i  =  i — A'31  &c.  quia  x  <  i. 

I  ■ 

§.  6$0, 

z  =  ay  >f<  ^  ^  i<y4  ^  f^5  6cc.' 

quaeritur  expreffio  t«  J  per  z 
Affumatur  feries 

y  =  Az  #  52-  #  C2?  #  D24  E25  &c. 

&  determinentur  coefficientes  5,  C>  D>  £  &c. 

1-  •  ;  { ;•  .  . ,.y  y*  '.-ivj 

erit 

ay  =  4^2  4<  aBz *  ifi  <iC25  $  dD24  ►£<  fl£2!  &c.  , 

bf  =  4*  zbABz 5  bBH*  4h  zbBCz 5  &c. 

tf<  2 bACz* 

cyi  =  cA3z3  tjn  icA1Bzi  3 cB'Az%  &c. 

=  tjn  ,i^*24  *  4 i43Bz!  &c. 

£(ys  —  tft  e^4!  25  &c. 

&c. 


o  = 


=  aA\*aB\.*aC-)  >¥  aD  1  -  *  aE  . 

—  1  \  tfrbA-y  fyzbAB  >z}  *  bB'  \  fyzbBC  j 

tfc  cA3  j  4<  zbAC  >  *  3cB54  >2* 

*  3cA1B  I  •fcztdA3B\ 
*dA*  ] 


Jam  eft  aA  —  i  =  o 

aB  bAz  =  o  \ 

aC  - f  ibAB  +  cA}  =  o 

unde  oriuntur  valores  coefficientium  ABC  &  in  ferie  afliimca 

i 


A 


a 


2?  =  —  bAz  =  —  b 


/■ 


a 


a- 


C  —  — 


c^43 


zb2  —  e 
* 


a  a*  a «■ 

D  =  —  bB2  —  —  %A2B  — 


a 


/ 

/  ' 


Si  propofita  fuerit  feries  fequens 

4^  tw  .  *  ^  ;  - 

z  =  ay  -f.  cy3  -f-  5  +  gj7  +  fy9  &c.  erit 


Z 

t—i 

a 

cA*z* 

a 

3cAzC 


tA'  ,s 

- -  Z 


a 


—  3  cC*A  —  3^*  —  feCzf*  — 


a 


Res  inde  manifefta  eft,  fi  in  expreffione  antecedente  omittantur  quantita¬ 
tes,  quas  ingrediuntur  bdf  &c.  tunc  enim  prodit  haec  feries  v.  g.  aC 
-f-  2 bAB  -f-  cA>  —  o,  quoniam  fecundus  terminus  b  affedtus  eft,  ne- 
gligatur  ut  fit  aC  -f-  cA}  =  o,  erit  C  =  —  cA% 

a 


Si 


D 


r  UU  0*3* 

Si  denique  proponatur  fequens  feries  , ,  '  '  ■  *  : 

az  +  bzz  +  cz*  +  Jz *  &c.  =  gy  +  by*  +  b3  +  W  &c> 

&  quaeratur  expreffio  tS  2  per  31 
2  =  % 

fy1  •  <y 

a  .  •  .n’  r:  ■’ 

■f»  b—bA*  y,  .  t 

a 

4"  i  —  2 bAB—cA'  | 
a 

4  fc  —  bBB  —  ibAC  —  &A*  B  —  dA 4 

a 

4.  /  —  2BC —  zbAD  —  3 cABB  —  3cAzC  —  4 dA*B  eAf  ^ 

"  '  ~  a 

Sit  enim  z  =  Ay  *  Bf  *  Cf  4  Dy*  4  Ef  &c.  erit 

az  _  4  aB(vJ  4  aC^3  4  aDy*  4  aEJs 

h .*  —  J  4  fc^Y-4  ibABf  4-  bB^y^zbBCf 

£7t  _  tAW&VA^Byt&cB^Af 

f.  Z  dA*y**4dA}Bf 

£»  -  «^5* 

&c. 

JW  =  0  .  ,  » 
bf  = 

«j  =  *  T 

?,*  =  *  %*  , , 
ijs  =  V _  4  i) 5 

Ergo  g}  =  =_? 

fcj2  =  bA7y2  *kaBy2  hinc  B  =  h  — >M2 


a 

fy»  =  cJ3)3  ^zbABy**  aCf  >  hinc  C  =  j  —  cAl  —  zbAB 

a 


$.  254. 


i 


*7 


w; 

'  *t  't;.  ^ 

§.  294. 

Methodus  Ne&toniana  inveniendi  divifores  aquationum. 

Proponatur  aequatio  x4  ^  axl  bx2  »fc  cx  d  =  o  quaeritur  aa 
habeat  divifores. 

Ponamus  efte  diviforem  x  ^  &  =  o,  ita  ut  formula  fic 
x4  ►P  ax3  bx2  ^  cx  ^  d  =  (at  +  a)  (a: 3  *L<  /a:2  ^  g*  Hh  6)  _ 

ergo  haec  formula  eft  divifibilis  per  x  quicquid  ponatur  pro  x 3  ergo 
polito  x  =  o;  d  erit  divifibiie  per  cl 

fi  ponatur  a;  ==  1  ;  erit  1  ^a&b^cifid  divifibiie  per  1  at 
fi  x  =  2;  erit  16  dh  8#  Hh  46  dh  2c  >f<  d  divifibiie  per  2  Hh  * 

&C.  x 

Ergo  hae  exprefllones  cognitae 

d  1  V' 

1  ^  a  ^  b  c  Hh  d  !  habebunt  divifores  in  ferie  arithmetica  pro- 
16  Hb  %a  46  2Cffi  d  j  gredientes. 

&c.  { 

j 

Hoc  ratiocinium  fecutus  Clairaut  acutiffimus  geometra  tertiam  AU 
gebr£  fuae  partem  copiofe  &  folidiflime  elaboravit 

j  *7  ''  •' *»  i;  l  Oi  v>.  •'  .  *V  fi.'"»  . 

* 

§•  if  3- 

fit  radius  circuli  r,  erit 

Latus  trigoni  regularis  circulo  infcripti  =  vT^r2) 


■ —  tetragoni 

-  =  \\lY2) 

< —  pentagoni 

-  =  y^|  r1  —  IVfr1) 

—  hexagoni 

-  —  r 

* —  oclogoni  - 

- r  rr^^^Y2 — YV^ZY2) 

—  decagoni  - 

-  =  —  jr  > fi  |  jr* 

j 

D  1 

Sit 


* 

Sit  latus  polygonorum  regularium  l 
erit  radius  circuli  cui  trigonum  regulare  infcribitur 
_  _  tetragonum  - 


pentagonum 

hexagonum 
octagonum 
decagonum 


ta|/* 

vl/1 
/  il 


vV  3^ _ \ 

~  \r-Sf) 

=  i 

=  /:ta(2 — ta  2) 
—  :  taf  — ■  r 


Sit  radius  fphaerae  =  r 


=  2tafr* 

=  2v  ’(  j  I'7) 

—  r=) 

—  r  Hh  rtaf 
ta3  - 

2r(ta  f  —  1 ) 


Latus  tetraedri  fphatrae  infcripti 

—  hexaedri 
, —  oftaedri 

—  dodecaedri 

—  icofaedri  -  —  taTio— 2taf) 

(  .  .  .......  . 

Sit  latus  corporum  regularium  l 
erit  radius  fphaerae,  cui  tetraedrum  infcribitur  — 

_ —  cubus  — — .  = 

_ — —  oftaedrum  — —  =■  / :  v"2 

_ _  _ —  dodecaedrum  —  *=  1^3  :  —  1  *b  v* f 

_ _ -  - -  icofaedrum  — —  —  /(v^io— 21/7)  — 0 

•  *  •  *  .  » 

Element.  Arithmet.  Cap.  IV,  Probi.  VIII.  ‘addantur  exempla  fequentia  in 

exercitium  tyronum. 


|ta3 12 


exercitium  tyronum. 

Quadrat. 

38?4643509^i 1477961 
7779S7nf25>i  19^7243683441 
1 4449; u  890008/ axi; 8$  6  n  4779  6  x . 


Rad. 
i97348fJi9 

2789189013479 

379861973481219 


/ 


§.  463-' 

JEquatio  generalis  linearum  fecundi  ordinis  eft 
o  =  A  +  &x  +  j8y  +  (yx^  ty)  (2*’  ^5)3 

A  denotat  conflantem  C' 

Ad  portionis  curvae  naturam  inveftigandam ,  quae  abfciflae  x  —  infinitae 
refpondet,  confideretur  membrum  ultimum 

(yx  ^  <fy)(av  ^  £y) 

Hujus  vel  uterque  fadtor  eft  imaginarius  ,  vel  uterque  realis 

I.  Si  uterque  eft  imaginarius,  curva  nullum  habebit  ramum,  qui  in  in¬ 
finitum  excurrit. 

II.  Si  uterque  fadlor  fuerit  realis,  duo  cafus  funt  evolvendi 
a)  fi  duo  fa&ores  fint  inaequales 

hoc  cafii,  fadlo  x  =  alter  fadlor  finitunj  habere  debet  va- 

lorem ,  quia  alias  tota  expreflio  non  poflet  efle  nihilo  aequalis* 

y  7 

Sit  ergo  yx  *}<  3y  =  A  erit  ob  er  =  3o,  ~  ,  &o  =  A 


:  4.  fax  i*  /3,)  •J’  A  (ex  *  £31)  ubi  ob  A  finitum  fit  A  =  ~  ■  - 

1  -  iX  T  C  ? 

— _ _  ^  ,  natura  huius  rami  in  infinitum  excurrentis  ex- 

^-<f7 

jS«y  — a<5 

primitur  hac  aequatione  7*  *fc  J31  •=  _ ^r-  quae  eft  pro  linea 

refla,  quae  ergo  in  infinitum  produfla  cum  curva  confunditur, 

ideoque  ejus  eft  afymptotos.  Similiter  alter  faflor  ix  -f-  fy  moa- 
“  „  -  •  ,  r  /2e  — 

ftrabit  afymptoton ,  cujus  erit  aequatio  ex  +  Qy  — 

b)  Si  ambo  faflores  fint  inter  fe  aequales,  feu  e  =  7;  &  '(  —  <)  fiet 
o  =  A  +  (<tx  +  Sy)  +  (yx-j-  <fy)s  &  ob  evanelcens  A  prae 

'  ia- 
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infinito,  fiet  (yx  -f-  %)a  ~h  —  °’  £E4na^° 

ad  parabolam,  &oitendit,  curvam  in  infinitum  eiie  parabolam. 

Erit  ergo  tota  curva  parabola. 

iEquatio  generalis  pro  lineis  tertii  ordinis , 

o  —  A  Hh  (&x-\-fiy)-\-(yx  +  $y)  (tx  (vx-{-8x)  {ix -f- wf)  (Av-f-  wj) 

quomodo  curvae  portiones  in  infinitum  abeuntes  fint  comparatae,  ita  de¬ 
finietur.  Sumatur  membrum  ultimum  in  litos  fadtores  fimphces  reiolu- 
tum  (yx  +  0})  ( /*  +  *y) (A*  +  /^j)  1  • 

I  Vel  erunt  duo  fadtores  imaginarii ,  uniusque  yx  -f-  Oy  realis,  debe¬ 
bit  fafto  ^veU==3o  hic  fadtor  efle  finitus  ,  ut  a  praecedente  mem¬ 
bro  infinito  hoc  membrum  tolli  poflit.  Sit  ergo  yx  -f-  Gy  Ay 
erit  (yx  &  $y  )  (tx  +  £y)  +  A  ( ix  -f  **j)  ( A*  +  py)  =  °  >  bmeque 

ob  *  =  —  i.  erit  A  ==■  ~  ^  ^  unde  habetur  aequa- 

y  a  (&« —  iG)(jm — A0) 

tio  pro  afymptoto  una. 


II.  Sint  omnes  tres  fadtores  membri  ultimi  reales  iique  inter  fe 

a)  inaequales  omnes ,  unusquisque  praecedente  modo  tradtatus  dabit 
unam  afymptoton ,  unde  curva  habebit  tres  afymptotos  &  fex  ra¬ 
mos  in  infinitum  excurrentes, 

b)  fint  duo  fadtores  aequales,  nempe  *  =  y  &  &  =  8 ,  tertius  fa- 

dtor  Xx  -f-  tuy  unam  praebebit  afymptoton.  Fadtores  autem  aequa¬ 
les  pofito  x  =  2©  ponantur  (yx  -f-  0))2  =  P>  erit  P(Xx  +  Pj) 
+  (yx+fy)  (tx  +  £y)  -f  (etx  +fiy)  +  A  =  < 

a)  Si  membrum  (yx-^-cSyXtx-jr  7)  penitus  defit, 

x  0  .  aG—fi* 

+fiy=o&  P=o,\&  ob  -  =  —  -  erit  P  = - — 

1  IJ  y  *  A0  -f-  fm 

ac  propter  duplicem  valorem  \AP  curva  tres  habebit  afympto- 

tas  &  fex  ramos  in  infinitum  excurrentes. 

fi)  Si  membrum  fecundum  non  defit,  vel  alter  fadtor  yx -J- Sy 
eft  aequalis  ipfi  yx  -f-  Gy  ==  VP,  vel  neuter  ipli  eit  aequalis 
i)  fit  yx  +  =  yx  'hj  =  v"?,  erit  P (A*  p-yj + 


C74i* 

VP  -f-! (*x  -f-  @y)  =  o,  &  ob  2*  =  — iL  erit  P(A0  —  /*„) 

+  («9 — *<fw)  v^P+^0 — /2n  —  o  unde  duplex  pro  V'?  nafei- 
turvalor,  ex  quo  curva  tres  habebit  afymptotas.  2)  Si  uter¬ 
que  faftor  membri  fecundi  fuerit  aequalis  ipfi  nx  - J-  Qyy  tum 
fiet  P( Aa*  -f-  fxy)  -f-  P  -f-  aA:  Hb  @y  =  o ,  hic  P  unicum  habec 
valorem,  unde  curva  habebit  duas  afymptotas.  3)  Si  neuter 
factor  membri  fecundi  fuerit  aequalis  «at  6y ,  tunc  erit 

P(Aa  ^  ^  (7*  hf<  <Jy)  («*  ^  Cy)  =  0  &  ob  —  - - ? 

• X  fi 

■  „  — (76 — «V)(J0  —  <’M'1  * 

erit  P  = - _  — -  ‘q-  ideoque  curva  hoc  cafu 

profer  unam  arymptoton  habebit  duos  ramos  parabolicos  in  in¬ 
finitum  excurrentes 

c)  fint  omnes  tres  fa&ores  membri  fu  premi  Ecquales  &  ponatur  (tix&dy) 5 
=  P3  erit  Ps  ^  (yx  ^  2y)(iX  ^  gy)  (cix  ^  /3y)  =  o. 
a)  defit  membrum  fecundum,  erit  P3  ^  ax  —  o  ideoque 

pi  =  —  ax  —  fiy  —  ( —  a,8  —  /3»)  ^  =  (nx  ^  %)3  &  ha¬ 
bebit  curva  duos  ramos  parabolicos  fecundi  gradus  in  infinitum 
abeuntes.  '  - 

»  / 

/3)  Non  defit  membrum  fecundum,  fit  autem  i)  ejus  uterque  fa- 
£tor  wv  »}i  fly  =  P,  erit  iterum P?  ►fiP1  Hb  ^ =  o,  ideoque 
P?  infinitum  primi  gradus  &  propterea  P3  ^  cix  fyfiy  =*  o,  unde 
curva  erit  eadem  quae  lit.  a.  2)  Sit  unius  tantum  fa&or  tx  £y 
=  tix  &  Qy  =  P)  erit  P?  P  iyx  ^  hj)  ^  ax  fiy  —  o,  erit 

ergo  vel  P  finitum  adeoque  P  =  —  - - — vel  P2  =  infinito 

&  1  yx  &y 

x 

unius  dimerfionis ,  ut  fit  P  =  v"  —  (70  —  M  -g  =  «*  >§<  0,’/  un¬ 
de 
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de  curva  duos  habebit  ramos  parabolicos  ,  illo  cafu  autem  unam 
afymptoton.  3)  Sit  neuter  faftor  ‘membri  fecundi  ipfi  nx  ^  0 
aequalis,  erit  P*  (yx  ^  Sy)(tx  £y)  =  o  &  P?  (yQ 

^g _ XJL  s-  (Yix^QyY  ex  quo  curva  nullam  habebit  af 

ptoton  at  duos  ramos  parabolicos  in  infinitum  excurrentes  fpecUi 
y*=ax2  ' 

Enumeratio  generum  curvarum  trium  dimenfionum 

I.  Curvae  duobus  ramis  afymptoticis  in  infinitum  excurrentes. 

II.  Curvae  duobus  ramis  parabolicis  in  infinitum  abeuntes  fpeci 
yy  =sz  ax 

III.  Curvae  duobus  ramis  parabolicis  in  infinitum  excurrentes?  fpeci» 
y*  =  a2x 

IV.  Curvae  duobus  ramis  parabolicis  in  infinitum  abeuntes  fpeci 
y3  =  axx 

V.  Curvae  quatubr  ramis  afymptoticis  in  infinitum  excurrentes. 

VI.  Curvae  quatuor  ramis  duobus  afymptoticis  &  duobus  parabolic 
(fpeciei  yy  =  ax)  in  infinitum  excurrentes. 

VII.  Curvae  fex  ramis  afymptoticis  in  infinitum  abeuntes. 


§.  66f> 


Duplex  eft  hujus  aequationis  &  aliarum  fimilium  finis  :  y>  *ba2y — 2 
ifi  aXy  —xi  ~  o.  Vnus  eft,  uty  per  feriem  eo  magis  convergente 
determinetur,  quo  minor  quantitas  x  affumitur  ;  alter,  ut  y  exprimat 
eo  exaftius ,  &  eo  convenientius  veritati,  quo  major  x  alfumitur. 
primo  cafu  quaeftio  eft,  invenire  y,  d  x  "  infinite  parvo,  in  fecun 
fi  x  ,=  infinite  magno.  In  utroque  cafu  pl ures  termini  aequationis  p 
reliquis  evanefcnnc,  &  ii  faltem,  qui  refidui  funt,  confiderantur.  Ita 
aequatione  propofita,  fi  ^  eft  infinite  parvum,  terminus  x 3  evanel 


E 


V 


^  c&g* 
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prae  ia'  ,  &  £Ay  prae  aay  ira  ut  fuperfit  fequens  aequatio  y 1  —  :ui* 

=  o  unde  invecirur  y  =n  reliquis  radicibus  fururis  imaginariis.  Ergo 
fi  x  eft  quantitas  admodum  parva ,  concluditur  y  =  feriei  convergenti , 
cujus  primum  membrum  a  &  reliqui  termini  fine  dignitates  tS  a,  qua¬ 
rum  exponentes  crefeant,  adeoque  lumetur  y  =  a  tfi  Ax  nfci  Bx2  .«-t»  Ca 3  &c. 
quae  feries  fubfticuta  in  aequatione  data  exhibet 


y*  a ?  Hb  3aaAx  4*  3aaBx2  4*  %aaC  , 

*  3«A*  '  — * 


a2y 


■  a>  aaAx  ^ 

axy  =  <saA  Hb  a^a2 

— 2a3  =  — 

—  „v3  = 


Hb  GciAB 
►F»  -^3 

Hb  *mCa5 
+  aBa5 


&c. 


o 


\i 


-«i 


^aaA  aa 
ga 

+  4aSB 


o  ,  unde  ^  =  —  J 
i-a  =  o ,  hinc  £  = 


y. 


04^ 


4a*C  —  ■—=  o,  quare  C  = 

I25 

I3IA? 


131 


A 


Erit  ergo  y  —  a  —  — •  + 


As 


+ 


4  '  64^  *  flZtf3 

[ua  feries  eo  veritati  propiorem  valerem  tS  y  prabet  quo  minor  eft 

[uantitas  a. 

In  fecundo  cafu  ubi  y  quaeritur,  fi  .x  fit  quantitas  notabilis,  pona- 
r x  =  ^0  ,  &  in  aquatione  propofita  terminus  ia%  evanefeet  prae  a3  & 
y  prae  axy  hinc  aquatio  erit  y 3  -f-  axy  —  a3  =  o,  jam  judicandum  eft 
1  y  fit  infinitum  ejusdem  vel  fuperioris  vel  inferioris  ordinis  quam  a, 
c  ftatim  apparet,  quod  y  non  fit  ordinis  fuperioris,  namque  effe  debe- 
et  y 3  tfi  axy^x*  neque  etiam  ordinis  inferioris,  quia  alias  foret y--\-axy 

E  '  ^  '  <A'3 


/ 


esi?* 

<#  adeoque  *  eft  ejusdem  ordinis  cujus  eft*,  £ 


SSr/r.tt-”- ~  £l — 

° ‘  „ ,  ™gn.,  «’>**““  «<ta :6nt  qma.".  ■»• 

”  r. d  po X  q— »  ■“  m 

“X  confequens  «anrfct  Pr*  «««taue.  Eri.  .«,««  forma  «qu>- 
tionis 

y  =  x  dr1  B  «}<  £_  «fr  D_  ^  jimc  jeqUati0  propofita  abibit 

x  X2  x3 


r 


**y 

axy 


xi  #  zJxx*  3Bx*3C 
&  3  A2  <i<  6AB 
\  *  A 3 

4^  a7x  ^  o?  A 

S  *  •  V  «* 

-  nx1  ►£•  uA  4* 


& c.  >  =  o 


—  I 


„6  _ _ 

ia  — 


—  2a: 


\ 


3j  +  a=  o,  hinc  A  =  — f_ 

3 

3B  *  «x  *  a*  —  °  &  B  —  ~  ~ 

3  3 


3/ 

3C  ^  2fl* 

3 


2^  —  — -  ^  —  o  &  c  - —  y  $ 
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Cum  haec  procedendi  &  judicandi  methodus  in  aequationibus  maxime 
compofitis  perquam  difficilis  fieri  poflit*  Newtonus  ope  fuiparallelogram 
sni  eam  faciliorem  reddere  annifus  eft. 

■  Jan 


y 


W.  CS^J* 


.a;3 

x\j 

x*y2 

' 

X*lJl 

X2 

x2y 

x'  y2 

x-y 

X 

xy 

xy1 

xy% 

I 

y 

y 2  j 

y J 

3f 


1*1  i  quantitas  infinite 

parva,  in  qualibet  columna  termini  fiuperio- 
res  evaneficunt  prae  inferioribus,  &  vice  ver- 
fafiv  eft  quantitas  infinite  magna ,  termini 
inferiores  evaneficunt  prae  fuperioribus.  Ter- 

Sr  t.aclu®  aequationis  alicujus  propolitae  ita 
dilpolitis,  in  utroque  cafii  ftatim  apparebit 
quinam  termini  negligi  poffint,  ut  primus 
ienei  formandae  terminus  inveniatur:  in  pri¬ 
mo  cafu  inferiores  termini  ferierum  vertica- 

Safinue3enh COnfiderantU£  ’Con«d«adn°duTad0hTc 

y  fint  termini  homogenei,  &  ducatur  linea  refla  tl  x*  ad  xu*  omnes  ter- 

minores  TdP?fineaTflUne£e  erUnt  infi?ite.maj °«s,  ex  altera  infinite 
teminuASefiim  ?  aanPer  Centrura  allcuJus  9uadra»  adhuc  tranfiret, 
2  “  i!Jr  M  f  homo§en,eus-  v*  g-  «  refla  a  xh  ad  xf  du- 
ceretui  tranfiret  ea  per  2  qm  adeoque  foret  homogeneus  s-og  Ly  & 

xy  ,  adeoque  nec  infinite  major  nec  infinite  minor  illis.  ™ 


x6y 

1 

i 

X * 

i 

| 

xs  y* 

x  ii 

i 

i- 

«V 

i 

i 

' 

x*y* 

x*yi 

a:3 

x3y2 

4 

i 

r  j 

yJ 

t  V  1 

1 

x7y 6 

xy 

xy  * 

!  * 

'  ~r~% 

f 

Ei 


Sit  e.  g.  propofita  aequa¬ 
tio  a-f-bx2-j-  cxy-{-  dy2 
+  e*3  +  f.x*  -f-  gx3y 2 
+  bxy*  +  ix6y  +  kx*y* 
-f-  lx  4y4-{-  mx *  y6-f-nx  *y  f 
=  oj  difpofitis  terminis 
in  parallelogrammo  uti 
vides.  Si  igitur  quaeratur 
valor  tS  y  }  fi  x  =  o  in- 
fin.  parv.  non  nili  termi¬ 
ni  inferiores  confiderau- 
tur,  hinc  duae  funt  fblu- 

tiones,  prima  fumitur 

a+dy- 


I 


I 


/ 


3* 


)J4 

a 


„  ,  «  ™  fecunda,  folutio  dif  +  bxy* 

,  4.  **  =  o,  &  valor  t«  5  =  V  —  d  ’ 

+  5  «  o  hinc  vel  v  =  o  >  veU  +  bxp  +  »**»■*  «=  0  L  * 

+  wi^*y-6  =  °>  mnc  vei  *  > 

v^_/j  -j-  v/’(fc'2  —  4^H1))  •  Tres  igitur-  cafus  funt  evolvendi 

■K  ^  '  ~~  Vim  c 

1)  9  =A+  Bx+  Cx*  +  &c. 

a)  y  =  Ax+  Bxz  +  Cx5  + 

N  _  ...""i  4.  BX*  +  Cx'  &C. 

..  ’’1  te feries crefcam *>>  quo* >”  9“°lita  f,ale 

Irrite  Sed  f,  qterste  velor  ~  J ,  ®*  ««  ■*■»*■»  ™f 

”  ’  ™  J  *  =  » ,  refla  i  .erminis  Ibperiorita  ad  inferiores  du- 

quantitas  ,  ponatur  x  ^  -> 

otur,  unde  tres  nafcuruur  tequationes  .  __  f 

.  .  unde «  =■  J-,&  feries  lp&^= 

=:  ©j  unae?/  1.^  ?  ■-  wf 


+ 


B 

X- 


a)  t«r+  *£? + »*4»* = °’ hinc  vd  »  *  °’ vei  if-/ + **** 

+  „S4  =  o,  &  */  =  &  ipfa  feries  y  =  ^  +  Bx  2 


-j-  Oc 


j)  bx+55  -f  mx-f  =  o  vel  »*’  -f  “3  =  °>  hinc  5 
feries  5  =  —  ^  -}-  Jx  +  JB  +  ~+  “  &c* 


nx‘ 


m 


&  ipfa 


m  x  x‘ 

Hse  refolutiones  quam  maxime  locum  habent  ,  fi  forma  lineae  curvae  in 

veftigatur ,  ublabfeiffit  eft  vel  infinite  magna  vel  infinite  parva.- 


theses. 
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THESES. 


J  n  magnete  dantur  interfticia  eo  modo  difpofita  ut  du&us  for¬ 
ment,  qui-  fubtiliori  materia;  tranfitum  fecundum  determina¬ 
tam  dire&ionem  concedunt  ,  fecundum  aliam  recufant. 

ir. 

Eodem  modo  poteft  ferrum  difponi ,  itaud  id  loco  magne- 
tis  naturalis  poffit  adhiberi. 

Vapores  funt  bullulas  pellicula-  aquea  conflantes  &  interne 
aere  repleta;. 

I  V.  ' 

Hinc  elevatio  vaporum  bene  ex  notiffimo  principio  hydro- 
ftatico  explicari  poteft  :  Levius  fluidum'  afcendit  m  fpecifice  gra¬ 
viori  feu  denfori.  gravius  defcendit  in  leviore  feu  rariore 


Ros  male  inter  meteora  refertur.. 

■  VI. 

Cur  quidam  lacus  in  Italia  tempeftate  pluvia  evacuati  aqua 
nt,  ex  do&rina  de  fiphonibus,  quorum  effluxum  preffio  aeris 
Scit,  bene  illuftratur. 


VII. 


38' 


/  ■  ' 

VII. 

Abfurdiffima  eft  hypothefis  Abbatis  de  Br ancas ,  qui  itellas 

fixas  a  Iole  noftro  illuminari  contendit. 

*  ■ 

vm. 

Apparitiones  ftellarum  variabilium  optime  explicantur,  fi  ea¬ 
dem  earum  figura,  quae  lentibus  eft,  efle  fupponitur. 

IX. 

Ratio  cur  radii  folares  magis  ad  perpendiculum  refringantur 
in  der, fiore  quam  rariore,  eft  quia  ab  ifto  magis  auratum- 

tur  quam  ab  hoc. 

Hinc  celeritas  lucis  in  diverfis  mediis  efi  in  ratione  inverfa 
denfitatis  mediorum,  id  quod  bene  demonftratur  methodo,  qua 
Maupertuis  utitur. 

XL 

Abfurde  aflumunt  Platonici  &  Galenus  radios  quibus  objecia 
videmus,  ex  oculo  videntis  promanare. 

,  XII. 

Sit  f  locus  imaginum  in  fpeculo  fphxrico  cujus  radius  t 
&  d  di  flantia  objecti  ante  fpeculum,  erit  /;=  —  fi  ts5 ohabt 
iur  fpeculum  planum ,  quare  hic  fzz—  d. 

XIII. 

Non  datur  methodus  cujus  ope  exafite  dolia  ad  aliquam  p£ 
tem  evacuata  menfurari,  poffint. 


yu 


» 


XIV. 


,  *  w 

Lunas  jure  atmofphasra  videtur  tribui. 

XV. 

Motus  rotatorius  corporum  cceleftium  circa  fuos  axes  hen«‘ 
cludkunVatl°ne  macu,arum  in  earum  fuperficiebus  politarum  con- 

A  ^  Jl  /•  J,  ’  ^ 

XVI. 

fim  i;  p'anctis  ’ nM  quod  eomm  mb«* 


XVII. 


•*  ~  *  ill 

redigeretur;3  ^  Celenus  drca  axem  volveretur,  ad  atomum 

.  O-d»  .  S  •.  'rt  N 

XVIII. 

wni'  gravitas  aiTumitur  proportionata  diftantias  a  centro,  &  vis 
enim  hoc  cafu  ^  ,  It 

^ ad  ^ de- 


XIX. 


fertur, 


Syftema  vulgare  Briggianum  reliquis  poffibilibus  jure  pra> 


XX. 


Perfectum  vacuum  effici  non  poteft. 

XXI., 

Fulgur  &  tonitru  bene  ab  eletlricitate  explicantur. 


XXII. 


XXI  f. 

Capite  majus  fpatium  ambulando  abfolvimus  quam  pedibus. 

XXIII. 

x°  eft  ss  i  >  quicunque  numerus  pro  x  ponatur* 

XXIV. 


Cur  tempeftate  nebulofa  Mercurius  in  Barometro  nonnun- 
quam  alcendat*  probabiliflime  explicuit  Halleius  caufam  hu« 
jus  phaenomeni  a  ventis  horizontaliter  flantibus  deducens. 


XXV. 


Caufla  fractionis  radii  ad  perpendiculum  eft  attra&io  medu 

denKoris-  ■  XXVI. 

Remi  bene  inter  vectes  referuntur,  Vid.  Phyf.  Krafft. 
P.  II.  §.  32. 

3  XXVII. 


Libra  male  inter  machinas  fimplices  refertur. 


FINIS* 


T 
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